Effect of calcium phosphate coating characteristics on early post-operative bone tissue ingrowth.
The synthesis of model porous metal-CPC materials, and their use in one-parametric studies of bone tissue ingrowth enhancement were considered. By using the same starting calcium-deficient hydroxyapatite powder, three different coatings, CAP1, CAP2 and CAP3, were obtained of thicknesses 50 +/- 5, 75 +/- 5 and 75 +/- 5 microns, respectively. CAP1 and 2 were either the starting powder mixed in a 3:1 ratio CPC: poly(lactic acid) or the powder by itself. The CAP3 coating was the result of a thermal treatment producing a mixture of oxyhydroxyapatite, alpha- and beta-tricalcium phosphate. Orderly oriented wire mesh porous coated specimens were implanted, along with the same specimens lined with CAP 1, 2 or 3. Subsequently, the total of 156 specimens was retrieved at 2, 4 or 6 wk, and tested mechanically and processed for histomorphometry. The data produced considerable evidence for the CPC-dependent enhancement of bone tissue ingrowth in porous metals immediately after implantation. They prove that the materials processing of CPC coatings influences the resulting biological behaviour substantially. Furthermore, they support the hypothesis that ceramic dissolution is a causative factor on the bone tissue growth enhancement mechanisms.